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(54) METHOD FOR CONTROLUNG TRANSMISSION POWER OF RADIO TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control the transmission power of a 
radio transmitter in a cellular communication system like a high-level 
division multiple access system. 

SOLUTION: In this method, a reference value (SIRm) showing the 
quality of a signal received from the radio transmitter is decided, a 
reference value (SIRpm) sowing a current traffic load at a radio cell is 
decided, and the radio transmitter is commanded for regulating the 
tranismission power. Since any traffic state is speedily and surely dealt 
with!, both the reference value (SIRm) for the quality of received signal 
and ithe reference value (SIRpm) for the traffic load are compared with 
prescribed target values (SIRt and SIRpt). Thus, this radio transmitter 
is commanded so as to regulate the transmission power based on the 
compared results. 
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(54) [%Bg®«»] «i^Sfi§§©jSm«;^;^S'Jffl-r^;^fe 



(57) mm] 

[^^] CDMAv'7.T-AK)J:-5;ft-fe;l'^-afi~>7, 
!6^?.§{f Lfcffl^OK:&S^-r»M (SIR. ) ^^56 

M (P. . siRp.) <&tfc^L. mmmij^&m&t^i. 

^Tcmz. z.coMt. ^{BimoKizM-r^Mmm 
(SIR. ) t. hyy^ y^^mzM-t^mmm (p 
. , siR„) t0n:>j^f^^<Dsmm (sir, , p 
, , siR„,) titKb. z.mz^D. mmmmmt.. 
■^<Dtt:m^^i,zm-^\^>'X&mm^'^mm:-ri> i ^ 
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I I ° 




»r1 



-o 







^ 




1 n 

















1 

m^i^iaLrziw^<Dm^^rmmm (sir.) 

mm (P. , s I Rp.) ^9tSb< mmmti^mm.-t^ 

^mmm (sir. ) t. hyy^ -y^M-i^izM-r^m 
mm (P. . s I r„.) tws^^^^casM (s i 
R, , p, , SIR.,) titmh. ^iniciJco, mMm 

mmm (sir. ) RUhyy^y^MmzM-t^Mm 
m (p. ) m^(Dsmm (s i r, > p, ) toit 
m''; ^n^aosiptt (sir. ) tm<DMmm<Ds 

mm (SIR, ) iO^CDM^ICStJViTllKDtfcg^M 

^thS:u : ±feh^7^-;^i/ft^^o»M (P. ) t. 
hyy y( y irM.^(D&mm(DSW.m (p. ) twracoM 

2 ©ttfe^M^-e-jsgLT. f^2<Ditmm^^hmi<D]tn 
m\z±^<&n-r^M^m-f-^nrzitmm (cv) ^ 
# : ^hx^0m^mi-^nrcm^m&(Dsmmt\i.m. 

smm (SIR. ) it. mMmmmi)-^^SimLrzm^(D 

S-r-SClticiDStgStl, ^LT:Um-^)V(Dm.&hy 
y^ y'!7M.^'&mt±immm (P. ) tS, ±K»ii^M 

\t±tmmmizx'o ^^■$n?>mti u^)i^m-t&mm 
^^nm^ z. t \zj:r3x^^^rL^mMm i izmm<D^ 

So 

'Ao^ii-^i^m^H^'^-^nrziti^m^ifWi^. 

CV= (SIR. /SIR, ) * (P. /P, ) ° 

{BL> s I R. msnfciii^^i^it, 

S I R, {f^^^tfcOBgffl. 

p. it. mi&^tiTzmtiu^jv. 

p, «. mt)U^)v<Dsmm. ^bTn«. a^#it# 

^> 

13. cv<Kco«^(r«2fflS:^StiJ]Db. ^bxcv 

>K(Dm-^izitmmmi]^M'i>-t^^'oi,zmMmmmz 
^mmmt. n< 1 3 tiEa©:;^^^ 

^Xx-V3> (MS 1 -MS 4) tamt"Sfe«60^ 
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(1) TafeoT. l^mXy—iyay (MSI) ;6^6,Sit 

bfe{f^oHic*fr^sw (SIR.) ^sij^-rsffl'j 

(4. 5. 8) t. mMtMzi5\1^^hyy4y 

y^i^\zM-r^&mm (p. ) s^^f^^gt. _hts 

^I!l7.x-i>3> (MSI) (CNT) ^ 

>3> (MSI) tcfg^-r?.{!itj«^s (9) 

JiffiSfJffll^g (9) (i. ±IBRCDSipffl (SIR. ) R 
10 Uhyy^ y^M^(Dmmm (P. ) ©M::^^mS®S 

gffi (S I R, . P, ) titmh. ^LX^CDVcmzm 

^Lxmismt]^mijaxit»>'r^<i^yiz^my^-z^ 
3> (MSI) izm^t^z: t^^m ft ^^-yy.y' 

[is*«6] ±fE^-x7;T— ->3> (1) 

ro^-7.X7^- V3 >Tcfe -5^:^31 5 tCtSa^'^-T.T; 

20 ^S-r±IBC0SqSffi (SIR. ) «Ei^2l^t§§75^^S 
ff bfcffl^®<I-§T#tfc. ti'V hX5-^X«7l/-A 

x^-$^«^-r5^:i:ir<to^^$n. ^bT«^-fe 
Jl'WSfth^^-f <;/i7:S^^$^-r-htHaipffi (P. ) 

a. ±is^iixx— >3>*^^smbfcSE^m^®m:ti 
ix'^ju&aijsf s z-tiz^-Dx^ii^i^n^m^m 5 xta 

6 ICtBa©^— ->3 >. 

>'3> (BTs' ) trnm-t^tzi^o^m^mA. 
fc-fe;i'7-»^~>:^xACD^lfixx-->3> (MS' ) 
30 TaboT. ±i3^-X7.5^-->3 

®Kir«-r?)S*ffl (SIR. ) ^m^-r^fztb0m& 

(3 7) «^-fe;Hc:fejj-s h^:7^ 

M-r^&mm (sirp.) ^mm-r^rzi^o^^ o 

8) t^m^rz^»]7.y—i^3>iZ:to\,^X. 
±f2«OS*|SM (SIR. ) SO^h^^-f y!7M^(DS 

mm (siR„) (Dm-^^Ffr^osmm (sir, . s 

IRp.) iitteb. ^•bT-?-C»ttt^«CJCt;^bT'^-X7. 
T— i>3> (BTS' ) tC;><->-fe— :^ (CNT) ^Bim 

40 X7>T— ->3> (BTS' ) tcm^TSfeJ6®$iJW#S 
(3 9) ^m^rzZ.t^i^WLft^^WjXy—i-3>. 
[W*«9] ±gH^»i7.5^-5>3 > (MS' ) ii 
my.^^ hJl^mm-yy^y-M.. ffSb<«CDMA>'7.a- 
Aco;i;i!)7;x-5/3>T*0. ^bT^-XXx-va 
>?5^e§«bfcm^©K*«-r±f2S*Pffl (SIR. ) 

ii. mwmm^ii^i9vrzm^<Dm^^»it. ti-y h 
x.y-mx\ty u-A:x.y-m^m^-r^ ^itiz^o^ 

^^n. 'tVXM^^±)V(Dm.'&hyy-^yi'M^i^-r 

±mMmm (sir,.) ±f2A-xy!,-x->'3> 

50 (BTS' ) leiiDiifflSnfc/Wn^;/ hfI^CD{I^T 
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^tt ^PJ^-r ^ ^ i: IC J; t) *S $ it*« 8 friB«© 
[0 0 0 1] 

mumtsmzm^L. ^^Lx^m^^(Dm\zM'r^mm 
mt. hyy4y^^^\zM-r^mmmt<Dm-:>3'&m'& 

\z^<oi^mmM7.7—zy3>tmm-r^rz^<D^m^m 

T. '^%7.7—-yByts^^^mLfz.m^<Dmzn-t^& 

V Cf^^\znir^^mm^^'^-t^fzi^<^^Wc 

\zi^n mmnti ^mm-x\m'>-r^ ^ o iz^mx -> 
3 y\zm^-r^rctf)o:)Mm^^t^m^rz^-7.XT— 

oT. ^-7.X-5^-V3>*^?.§ttllofdf^®SI-M 

[0 0 0 2] *%i5!li. ffiMT;^^^ hJVmiayX 

[0 0 0 3] 

CDMA Cn-F^^fiJ^ST^-feT.) vXxA(C43 

coafi<)«. ■fe;n*iTi(if^LTViS^#;l!)X7"-->3 >jt 

[0 0 0 4] mt}Mm:fa±7.{t. CDMA->7,7^ACD 

T— ->3 >®jiift«;fj*iaffli$nT. ■^nicj;0 3M<i$ 
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\t. }iy hxy-mmm\zm<fi-DX. m»(Dmm^ 
nvz.ti)^x^m\ S:mmtiP&^^\z^\^^m'^iz 

[0 0 0 5] tie*. -fe;i'CD«BJf;^i«;'3Mlfi:*v^TieWj 
10 *ne.nTVi§. -^cogwfi. ^-7.x5^-v3>*^&^ 

T— 5^3 >IC/17-T-7y=i-7> H&Slffrs*V-^7— 
[0 0 0 6] 

[%?S;J^*«*LJ;5frs^e] ±tH®«ftmi'f^5 1 

"oxz-f^fz^xz. n-f^v^)\'(o^^>m-^'^mi^<m.-& 

<;5:S, cnti, ^KjT^t— v3>(;r=toTfigffl^ns 
[0 0 0 7] J:lB»*||lC#5Sij®S;k:7S^«:*H. gg 

U^i^ ® V — X e. ® I^S ?r Ic * t" o 

[0 0 0 8] X, §{f{I^©«^T^tt (S I 

R) tcX-dXjJ^U y^w\'---J'n.-hMmy7.y-K^%h 
nxvi-So ;icDK»c9vXxA-e«, ^-xxx— ->3 

[0 0 0 9] ^OK»I®«&^IC#^;k€-7iX*«. «^ 
mtsM.'^ (DTX) , SiD^J*Sa«5iB#X 

\tmm\z^z-^, 

50 [0 0 10] 
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n^^ IRITIS 2 ©ttgittS-g-figbx. ^2®fcfc!KfiJ; 
[0 0 11] *%BB©S*W7a#x.;^a. *l|j||^gio 

mz. cDMAi^xy^Aiz^m'uz^m-r^^tfj^x^ 
[0 0 12] m^mmm-^^^mLTzm^nm^m^-r 

[0 0 13] iwID-y— h*X?:fflVi.g>^;^iS^»lXx->' 

mm\znLx^mm^m^x^^^3\z-r^. 
[0 0 1 4] :^mmizii?imv (Dmiv-y'MfjM'M 
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Rits-r^^yiz-r^, 

[0 0 15] :ifmm(Dm.hMm£^W:it. MUmfS^<D 

mmMti^'^-^Bizis\>^x>z-m&/hi^^Mzu^-r^ z. 

tifix^. z.n\i. ^UM.^mmz^^mm\z&Ws.:x. 

i^)v^-ii^m.'h\z-^n^z.f^M%iy^ Etc. m.umt 
mz^y)^m-^n^mmm.ts^%^(Dm^w.^ d %>ffi^ 

\zmM\zm^-t^z.ti>^X^. -f-bT^Ti^gMMirj^j 
S?^fi^eS*ff*3-ft#^©jlf?4'ffi^fcMbfl;;fj*iJ 

[0 0 16] *|g^©sij©@Wti, 

mzm^\.xmmm.-h^mm-x\'m'>-r^^r)\z^my^ 

3>lcJ;^Tg^^?n^o 
[0 0 17] *f8Bg®MtCgi|cr)a««, 
fMT^-5^«i7.f— ->3>*ii^-r^j:t-C$.-5, ^1 

*fiff^©S^ffltH:Kb, ^-bT-^-^tfcfc^trjS^bTA 

[0 0 18] *^ilo:>^^®S&*«?^£llWffi. ^^il 
lc=k?)'<-X7x-->3 >&t>'^«iXx-->3 >«, tie 

[0 0 19] 

[^?i®iiis©j^«] ^{^Ei®*#!Sb. 

©^-X7.x-->3 >Ra^#l!i7>5^-v3 >©a«W7'j: 

[0 0 2 0] mut. :^mm^nm-r^z.t(Dx^^iz 
ji^y-mit^y hu—i/^^-r. miiz^^ntztiiy 

-m^^y h'y-^'it. CDMA->X7^A©-SBii-T$> 
■5. airo-feJl-^-Mmt-;/ h7-i7©=&».^-fe;i'«. 
{i>;^t< tfe 1-:3©'<-7,Xt— v-B >1 &«hX.. 
X7.7^-->3 -feJl/CiE^^y^-XUTF^t'fiCe-r 
S#WlXx-->3 >MS 1 -MS 4 iffiff-rs, Z-tlib 
s^HjXt^-v-b >MS 1 -MS 4©S>i7li. [Wlb^iSiSc 

ifj^^iiST'^-xxT— v-3 > 1 tmm-r^. ^-7.7; 

5^-v'3>Ui, ^«j77"-->3>tcJ;Dj£ffl3tl?)5" 
■^T'n- h'iciO. !|#S©^i!iX-x-v3>MS 1 -M 
S 4irJ:13jtft$n:^c{t^$r, ffi©^i))7x-->3>M 
S 1 -MS 4lCJ;Dgim$n7tm-§-:0^^iSgiJ-r?>^i:*^' 
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"[0 0 2 1] X, gll ©'^-XXx-va > 1 tt, ^W} 
[0 0 2 2] ^^cd^SiXt"— >3 >*^'lli;ffljS?Sw« 

•^mmzmm't^z.t^t. ^mxv^-z^a >tm\^^\zm 

JSTiimbTViS^II)X-7^-~>3>MS 1 -MS 4lr:n 
■7>h*^^L., ^7i^^ij7.T— ->3 >MS 1 -MS 4 

[0 0 2 3] ^2«. ^-©^I(j7.x-->3 >©2Hf«; 
;'3Mffll:^n-fe;X^S^LTV^^. ^SjXt— ->3 >MS 1 

|)j7.t— v'3 >MS 10g|5^>®^*^gI2 t^i^nXli 
■7^-v-3>lH. •^®smT>7-:t-3T#l!i7.T— ->3 

>Ms i*v^§(iby^cfi^^a^Micffi^a-r-5. ;icDfc 

S. 

[0 0 2 4] 7>■r:^3-ea^ib:fcfi^«1SP§g6T« 
/5^n-:5^rL- >y h 7 SI RjllSa- h 8 tlcft 

[0 0 2 5] SI RfiiJ^ri--^ h8ti. ^ilj7,7^->'3 
>MS l/O^^.SfMbfc{f^lw*fLTfl^^#M: (S I 

R) -^"SMmzm^-t^, s I Rita. #i(jX7^->'3 
>Ms 1 ciosiff^nfcfl^t, ^kjxt— ->3 >M 

S 1 t^-7.7lx— >3 > 1 t©PB^®3HtSrMtf 

[0 0 2 6] 'X-XT.T— V3 > Ui, »J9:i- 
h 9 41ix.. hH, SI Rfiijfe:!- h 8 tr 

J;f3tti:^$ns»JS$nfeff^^*itS I R. 

^#tt©-fisiR, rt^^-^'iccfco^ssnse 



8 

ffifflb'^-T.J^T— >(rj;D^^ens&t5iK (it 
fr+jlM) tC*tbT»iL<«|pli;T-£&S@Sffl (SI 
R, ROfP, ) tt< WSBftgTSS. X, :t^p-^ 

X- ~> 3 > ll*f b |pI DK &5tf*T 1 5 J; 5 t-r 

S. 

[0 0 2 7] mm^^v h 9«, m^oiic^icsfijffl-r 

WlXx— >3>MS 1 lc2imT§;^cii6{ri. 25mscr 

So 

CV= (S I R. /S I R, ) * (P. /P, ) " 
fib> SIR. SH^^nfcfi^T^itT^D, SI 

R. {f^^^ttog^ffl-e$>f3, P. sijs^n 

[0 0 2 8] Jiffi^JcMV^i^nSS I RRrXPffi«, d 

^nCOS^Tiffitt, n=0. 2 5TfeS„ 

[0 0 2 9] H-^^?nfctfcKfflCV<io«^ir«, S!J 
tp:i:i<;'>9}i, mmm;^;$tia-rs (Ay-T-y^-T 
S) J;p{r^«j7.x-v3>MS ncfl-^Ts. 

30 tfc^ttCV>l©Jl^tC«, ©Jffll:i- h 9 jifffl; 
:'3^i^'>-rs (/W-^^'i7>-rs) =kd(c:^»;7.T— -> 
3 >MS 1 trfg^-rSo 

[0 0 3 0] /W-7<y7'X«A°>7-y'^>3V>F:^ 
^!!l7.T— V3>MS 1 ICjgim-rSpt-y-fe-v'CNT 
tt, ^J»a.->> h 9*^e.-feki7:Jr 1 o^it?.n, ^-fel/ 
^17 :5' H C N T ^ -y -fe - * ® S 75: ft ^ 7 P - A Jf A L 
TCNT^-y-fe-v'Sr^ltjT.T— >'3>MS I's^lSct 
■5lr-rs. ■tl/i7^:xr:-y h 1 0«. :i'-.>;; h^-^^wte 

w^^j'*'' aG^fiftm^ €:^{f-rscDicfflv^f.n-5^2 

40 CDA:^^rWL, ^n^^MMn.--;; h 1 1 J5cr>'T>T-:h 
1 2<£:igT#lf]7.7^-->3>MS 1 tCSIi^f -5. 
[0 0 3 1] 0 2©^— XX7^-->3>lfctt> I-:?© 
»!)SW^i:*JlJg^&l!iB;i-r-&fca?){c 2 •2©«S'J©7 >y- 

2imRlX^ffl©M;^Jrfigffl$ns l-^(DW--(D7>v^i- 

■So 

[0 0 3 2] gI2©^|)!i7,x-->3>MS Sff • 

3gft©^«-&7>7^:M 3 ;inn« 7>7^±-ej@l 

50 {t$nS'<#RF^t^$;. 7>x:^Tg<f UfcRFffl^ 
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[0 0 3 3] um-^ntzmmmmitmt. mmi^i si}-^ 
ji{fa->y h 1 T'vHie.n^. h 1 7 c 

[0 0 3 4] m3\t. ^-X7>x-->3 >BTS' (DM 

mMti?s\myutx^^-r. 0300^-7.7.7— ->3> 

RO^^Id^x— > 3 >IJ C D M A v-Xt- A«— SC^i'Tg) 
-5. i^»)7T— >3>MS 1 • -\ft^<£Sffl-rSfefel' 
^-^^x-vs >BTS' (;:if3{£ffl3n^h77Y 

>'3>BTS1' S.t;^li)7.x-->3 >MS' ©SC^i-O 
*;^)>*0 3tC^$nTVi-5. SlfSH^MWT'P-feXH. ^ 

-77x— >3>»€-g^iiS (g"-v>^-;i') tcMLxe* 

[0 0 3 5] ^-775^-->3 >BTS' it. CDMA 

^-77x-->3 >BTS' iSaildLTV^S^T® 
^«)77^-~>3>«cJ;0Sft5i^tiT<£ffl$n^. m 

n-vHffl^fi. ^I(i7t— >tc=t^), atP>h;f^t 
CV= (SIR. /SIR, ) * 

fib, SIR. h^y^yi/^^y^}i'±rm^-^ 

nrcm^=fWitr$>r). sir, h77-<-;/^^^ 
>^-^}l'±(Dim=¥»it(DSmmt!$>r). siR,.(i, ;t 

I R„, ;WD-> h{t^tc*fr^fi^T^tfc©gSfi 

[0 0 4 2] t^oT, h 3 9«, S<fffl-§-* 

^-77-7"-->3 >BTS' ij^. 

St^r^. CV<1®J1^IC}S. ^|)j7t— v-3 >ti, 
bTCV> 1 C0«-&(C(4. ^WlX7—i^3>lt, 

7X5^-v3 >icji^-r^. 

[0 0 4 3] h 3 9ti, ^-77x-->3> 

BTS' lCp^-y-tr-vCNTS:3Hfr?>3:i:t-=fc'3SI{i 

fl;:'3$:tiJ!)nx«i^'>-r^J;pic'<-x7x-v3 >i-lt 
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CO 0 3 6] A-rn-y h<f-^«, -&fiEf§3 I'Sjit-tl, 

jHf-rSjI<tl§3 2A^?>0^f^fe§^tm?>. ^fiii§5 3 1 
©tU:^«, '<-7.7x->'3>BTS' <Z)Sllf7>7•:^ 
3 3(CSie.n^. 

[0 0 3 7] ^«j7t—>'3>ms' 14, mtmS'9.{t 

©|i^::3^(3'Rffl3n^7>7=■:^3 4$:«x.Tl^S, 7>7^ 
:^3 4tj;t3Sfl$n/cffi^«> -y— +i I/-:?' 3 5 

10 J:0x>?^';i'«p^3 

[0 0 3 8] 7^>'5';i'««3 614, A-fD-y h{f^P 
I LOT (^-77f— ->3 >BTS' tilffijlftbT 

^ijXT— ->3>MS' tr*fbTesfj-e$>^ h57^ 

[0 0 3 9] i^itl7x-->3 >MS' tt, Yy-y^v^ 
5^-v>^-;nc43it.5fi^T#tl:S I R. $a!l^-r§;ii: 
(CJ; DSmfi^®«$:SiJS-r^SiJJE:x-^;; h 3 7 Srli^ 
TV^S. Sitm^OSa, 03(DJ»-g-lc, fS^^ms 
20 IR. =£, m^T^tkWgSMS I R, tttKfSit 

[0 0 4 0] ^|Ij7t— >3>MS' tt, /■^-fP-yhW 

•^irM-rsffl^T^its I R,. !&js!i^-r-5aij^:i-'> h 

3 8 &MIC«X.TVi:5. S3©«-&I3, «i^-fe:;l/C733g^E 

tfcs I Rp.^mp-;' hm^(rM-r?>m^^^fckc9s^g 

fflS I R„, <!:It!|!^-rs::<!:lr±D*^$n5. 
[0 0 4 1] m.-D'Z. ^ftZx-v-a^VlS" 

30 >'3>BTS' (Dmmm.-hxzM't^'Am.m-^mn-t^. 

(S I R„,/S I Rp.) " 

[0 0 4 4] ;^-7-fe-vCNTl4, ^"7.7t— ->3 > 
BTS' ©Sffl7>T-:J-4 2iri:-DTS{f sn, -^-bx 

40 il. ;<>y-t;->'CNT(C-g-*tlfc=i-7> H («;'3tiiD/ 

[0 0 4 5] *^-t:;ucoh77w ■yi'fi^^lS, /WP-V 
h{f^H*fbTSiJ^$nfcS I RlC»-d\^T^5g$n^ 

^^tfeX^S. l-:3C0BrtgtttbTtt, ^-777^- 

->3 >*^*^i)]75^->'3 >^;<>yfe->'?:Kiff b, mn 

[0 0 4 6] SiJ©nlffi't4ibT«, rfl;:^ifjDj 
H>&^''<-77.x"->3 >-si§l{i$n^75:mrjt{im;^;«) 
50 Sipffi^m^«fcttitSDb, ^bT*fJi&Wt', rm:^M 
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cv= (S I R. /S I R, ) * (P.,/P, ) ° 
fib, SIR. Si|^$nfcffl-§-T#H:T*0, SI 
R, «-^T^tbc75 soffit* 0. P,.tt, ^-7.7. 

[0 0 4 7] HICSijW^JSJgSld^V^T. 
-> 3 > com ^|)i7.-r-->3 h^^^-y 

^-LT^fosBi^^n/cs I R. ^fg^-r^^-y 

-k->'?:^-7.Xx->'3 ^^NglflT-S^t^lcff 5Ct 

hti, '^-xT.T^-v'B >BTs' ('-g-snitawn- 

I R. 5:$B^-r«. Wm^--vV vsV 

^ffl ^ jtif *ps-r ^. 

[0 0 4 8] ^#HH^#Mbfc±fa©55iBJ«. *5!Bj3 
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[EI2} m-©^»7.x-v3>®ilHf«;^/aiJfflya-k 

1 ^-X7.T—- >3> 

3, 12, 13 7>T•:^ 

5 «;'3k'^;L'SiJ^:x-y h 

6 ^^51 

8 S I Ri!l^:i-'v h 

20 9 ©laa-^h 

10 ^v^^ 
1 1 j^firL--y h 

14 -y— ^^j.P-^'n.n^;; h 

1 5 =f=yi')vm.m^ 

16 'r>^-U-7'iS^/xn-^n.--y h 
1 7 jifS:3-->> F 
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